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What was all of the talk on
September 3rd?
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hat wsgg on September 3rd??

55_a3s
=%

ez

L

B4 o
et




We had our own little tropical
storm of sorts...

» Peak Wind reported by any Buoy/CMAN on
Lake Superior Sept 3/4...
> Stannard Rock - 66 knots

» Numerous reports of 40-60 knot winds
across the eastern half of Lake Superior

» One report by the Indiana Harbor - Peak
instantaneous winds of 144 mph!!!




Why was this storm so different
from other Autumn storms

» Even for Lake Superior, this storm was very early
in the season

- Most likely the strongest storm this early in the season.
» Arguably the strongest widespread wind across
the lake since the Nov 10, 1998 storm.
» Many September wind records on the lake were
broken.
- Even some all time records were broken
» Most ships were riding out the storm in harbor,

however there was one lone ship out there riding
out the storm in the middle of the lake.




Outline

» Overview of the Storm
- Storm Track
- Peak Wind and Storm Reports

» WFO Marquette Forecast and DSS activities
» Best Practices and Recommendations







“Best Fit” Low Track
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Aren’t these type of strong winds
and high waves normal for Lake

Superior?
» In November, yes, but in September
(especially early September), no!

» Buoy/CMAN September records broken (or
nearly broken)...

Stannard Rock(STDM4) | Eastern Buoy (45005)

Record Type Max on 9310 Cld Record {kt) || Max on 93/10 | Old Record {kt)
Sustained Wind Speed 5.1 50.7 (9/20/03) 36.9 36.2 (9/20/03)
PeakWind Gusts at Observation B2.0 56,8 (3/28/92) 46.7 432 (9128/97)
Peak Wind over Previous Hour 63.0 ki 622(@2201) | 505k || 469 @2003)
wave Height - - | iran [ r oo

D - Broke all time record Peak Wind Record ( 6/1997)
— Waves rose 12 feet in 2 hours!
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GLERL Wave Analysis/Observations
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One ship was out there...

» Indiana Harbor was
in the middle of
the storm just
west/north of
Stannard Rock...

» Damage to
equipment and
deck rails due to:
- Sustained Winds of

50_+|<'_f for 4 ho-urs Frequent waves of 25-30
(with instant winds feet reported
of 100 mph) « Blue water reported on

deck







Indiana Harbor Observations

» 00z




Indiana Harbor Observations

» 01z




Indiana Harbor Observations

» 02z




Indiana Harbor Observations

» 03z




Indiana Harbor Observations
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Indiana Harbor Observations

» 09z




Why 25-30 foot wal

analysis showed or
waves (which was

» The ship was lik
seeing the “max
wave (avg of
highest 10%) bas e
on the Rayleigh ’
Distribution
> Hmax = 1.272*Hs

» Why don’t we
include more of
this information in
our forecasts?
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04/01z Max Wave Calculation




Example MWW from LOT

TEGENT - MARTINE TWEATHEER ME334GE
HNATIONAL WEATHEE 3SERVICE CHICAGO TIL
943 aM CDT 530UN OCT 3 2010

LME740-74]1-032300-

A0.CONLELOT. 3C.¥F. 0071, 000000T00002-101004T03002 ¢
WINTHROP HABEOER TO WILMETTE HAREOE-

WILMETTE HABEOE TO NORTHEELY ISLARND-

943 aM CDT AUN OCT 3 Z010

oo aMALL CRAFT ADWVISORY REMAINSG IN EFFECT UNTIL 10 PM CDT THIS
EVENING. ..

* EXPECT HaZABRDOUS CONDITIONS FOR 5SMALL CRAFT UNTIL 10 PM CDT
THIS EVENING.

* DITETh | H| ulf! =N Ol Y | | | H| NN 1l ] H

TP TO £5 KT FROM THE NORTH. THE HIGHEST SIGNIFICANT WAVES
WILL BEE TUF TO 2 FT. THERE WILL BEE OCCA3TONAL WAVES TP TO 13 FT.

FEFEE. TO THE LATEST MARINE FORECASTI FOR MORE DETAILED
INFORMATION.




Lake Huron Open Lake Forecast
from DTX

OPEN LAFE FORECAST FOR LAEE HURON...UPDATED
NATIONAL WEATHER SERVICE DETROIT/PONTIAC MI
1233 PM EDT FRI OCT 15 Z010

LAKE HURON FORECAST BETOND FIVE NAUTICAL MILES FROM SHOFE

CHYNOP3IS. . A LOW PRESIURE 3Y3TEM...29.70 INCHES...CURRENTLY OVER
CENTEAL INDIANA WILL MOVE 30UTHEAITWARD TO THE DELMARYA PENINITULA
TODAY. HIGH PRERSSURE...AVERAGING 30.10 INCHES...WILL EUILD INTO THE
WESTEFN GREAT LAKES TODAY...THEN INTO THE CENTEAL GREAT LAKES 0N
SATURDAY. ANOTHEER COLD FEONT WILL MOVE THROUGH THE CENTEAL GREAT
LAFES ZATURDAY NIGHT...A4S5 ANOTHER HIGH PREZSURE Z¥3ITEM BUILDS INTO
THE GREAT LAFES SUNDAY AND MONDAY.

LHZ361-152000-

LAFE HURON FROM SMNM EAST OF MACKINAC ERIDGE TO PREZQUE ISLE LT
BEYOND 5 NM OFF 3HORE-

1233 PM EDT FRI OCT 15 Z010

. THI3 AFTERNOON...NORTH WIND3 10 TO 15 ENOT3. SIGNIFICANT WAVES 1 TO
3 FEET.

L TONIGHT. . .NORTHWEST WINDS 15 TO Z0 FNOTS...BECOMING NORTH 10 TO 15
FIOTS. .. THEN DIMINISHING TO 5 TO 10 ENOT3. SIGNIFICANT WAVES 1 TO 3
FEET...3UB3IDING TO = FEET OF LES3 LATE.

HATURDAY. . . WARTABLE WINDS 10 ENOTS OF LESS...EECOMING J0UTHWEST 5
TO 10 EMNOT3. SIGNIFICANT WAVE3Z 2 FEET OR LESS.

LSATURDAY NIGHT...S30UTHWEST WINDS 10 TO 20 FNOTS...EECOMING
NORTHWEST 20 TO 25 FNOT3. SIGNIFICANT WAVES 2 FEET OR
LES5...BUILDING TO 3 TO 5 FEET LATE. MAXIMUM WAVE HEIGHT AROUND &
FEET.

SUHDAY HDRTHHEST HIHDS 15 TO ZD KHNOTS WITH GUSTS TD 25

SIGNIFICANT WAVES 2 TO 4 FEET...EUILDING TO 4 TO & FEET DURING THE
AFTEENOON. MAXTMOM WAVE HEIGHT AROUND 3 FEET.

KNDTS A SLIGHT CHAHCE DF SHDMERS SIGHIFICAHT WAVES Z TD 4
FEET...3UBSIDING TO 1 TO 3 FEET EY NOOMN.

LTUEZDAY. . JWEST WINDS 10 TO Z0 ENOTS. & CHANCE OF 3HOWERS.
JIGNIFICANT WAVE3 1 TO 3 FEET...BUILDING TO £ TO 4 FEET DURING THE
EVENIHNG.

§5



Coast Guard DSS Portal from DTX

Wind (kt) and Wave Height {ft) Forecast Max Wave He ht (ft) and Dir Forecast
10/07/2010 04EDT 07/2010 04EDT

B3.4W fi2 B B2 A1.9W #1.6W B4.3W a4 3. 7W £i3.4' G260 B2.2W
Wave Hei ght (ft Max Wave Hei ght (/)







The forecast we

» The models
suggested that Tavan ey NNy -
low would mo L
east into Ontar

> Although the win
would be strong o
the lake, storm force
winds were not
forecast by the
models due to the
weaker/further east
low track.

03/00z NAM 24 hr Wind/Pressure Fcst




The forecast was

» The models

suggested the T . —— (/1 f /]
e A 4
east into Onta

> Although the w
would be strong ¢
the lake, storm fo
winds were not
forecast by the
models due to the
weaker/further east
low track. ..

04/00z NAM 00 hr Wind/Pressure Fcst

-_—



-
M e R

Surface Water Temperature {degrees C}

lake?

Jan

Lake Superior

: &
Surface Water Temperature Compared to Current Year

{bttpi/ /coastwatch.glerl.noaa.gov)

— Average 1992 — 2009
— 2010

Mon Oct 4 06:40:10 2010

Fal Mar Apr Mey Jun Jul Aup Sep Qet MNo
Temperatured from Great Lakes Surface Environmentsl Anelsy:

The
aggregate Y
helped to cause a
more intense low
pressure system.




What went into the forecast

» Experienced forecasters at WFO Marquette

knew of the possibility of a stronger low due
to the lake aggregate.

» Wind Speeds were generally increased from
model guidance.
» Near Storm Force Winds (gales to 45 kt) were

mentioned up to 48 hours ahead of time (Thu
morning)

> Gale watch issued at 339 pm on Wed 9/1




WFO Marquette Forecast Details -
GLF on 9/1

339 PM EDT WED 3IEP 1 Z010

... FALE WATCH IN EFFECT FROM FRIDAY AFTERNOON THROUGH ZIATURDAY
EVENING. ..

.LATE THIS AFTERNOOWN...NORTHWEST WINDS 10 To 20 FENOTS. WAVES 2 To
4 FEET.

LTONIGHT. .. .WE3IT WINDZ 5 To 15 ENOTI BACEING 3JOUTH AFTER MIDMIGHT.
WAVES SUB3IDING To CALM T 2 FEET.

.THURSDAY. . .30UTHEAST WINDZ 10 TO 20 ENOT3 INCREAIING TO 15 TO

25 FNoT3 BY MID AFTERNOON. A CHANCE OF SHOWERSI AND THUNDERITORMS
BEY MID AFTERNOON. WAVEZ BUILDING To 2 To 4 FEET.

. THURSDAY NIGHT...30UTH WIND3 15 TO 25 ENOTS VEERING SOUTHWEST
AFTER MIDNIGHT. THUNDER3ITORM3 LIKELY THROUZH MIDNIGHT. SHOWERS
LIKELY. WAVES BUILDING To 3 TO 5 FEET...THEN SUESIDING TO 2 To

4 FEET.

LFRIDAY...WEST WIND3 zZ0 TO 30 ENOTI BECOMING NORTHWEST GALES TO

40 FMNoT3 BY MID AFTERNOON. A CHANCE OF SHOWERSI. WAVES BUILDING TO
1z T 17 FEET.

LFRIDAY MNIGHT...MNORTH GALALES To 45 FNOTS BECOMING NORTHWEST FALES To
40 FMNoT3 AFTER MIDMIGHT. 4 CHANCE OF 3HOWERZ. WAVES BUILDING To 15
T Z0 FEET.




WFO Marquette Forecast Details -

GLF on the 2nd

355 LM EDT THUO 3EF 2 Z010

«.FALE WABNING IN EFFECT FROM FREIDAY AFTERNOON THROUGH LATE
SATURDAY NIGHT...

LEARLY THISZ MORNING...30UTH WIND3 5 To 15 ENOT3. WAVES CALM TO

Z FEET.

LTODAY. . .3OUTHEAST WINDS 10 To 20 ENOTS INCRELSING To 15 To

£5 ENoT3 BY MID AFTERNOQON. SCATTERED 3HOWER3 AND A CHANCE OF
THUNDERSTORMS BY MID AFTERNOON. WAVEI BUILDING To 3 To 5 FEET.
LTONIGHT. . .30UTHEAST WINDS 15 To 25 ENOT3 BECOMING SOUTHWEST

£0 To 30 ENOTS AFTER MIDMNIGHT. 3HOWER3 AND A CHANCE OF
THUNDERSITORMS THROUGH MIDMNIGHT...THEWN A4 CHAWCE OF 3IHOWERS AFTEER
MIDNIGHT. WAVES BUILDING To 4 Toa 7 FEET.

LFRIDAY. . .30OUTHWEST WINDS 10 To 20 ENOTS BECOMING WEST 15 To

£5 EMNoOT3 BY EARLY AFTERNOON...THEN INCREALASING To GALES TO 35 ENOTS
LATE IN THE AFTERNOON. 3HOWER3 LIKELY. WAVE3 3UBSIDING TO 3 To 5
FEET...THEN BUILDING TO 6 To 9 FEET.

LFRIDAY MNIGHT...MNORTH GALALES To 45 FENOTS. 3IHOWERS LIEKELY THROUGH
MIDIMIGHT...THEN & CHAWNCE OF SHOWERS AFTER MIDINIGHT. WAVES
BEUILDING T 17 TO 22 FEET...THEN SUB3IDING TO 15 TO Z0 FEET.

Gale warning issued at
355 amon 9/2.

No mention of storm
force winds in the
forecast, however
winds to 45 knots is
significant



WFO Marquette Forecast Details -

GLF on the 2Md (cont)

415 FPM EDT THUO 3EF 2 Z010

... FALE WAERNING IN EFFECT FROM FRIDAY AFTERNOON THROUGH 3IATURDAY
MORNING. ..

.LATE THIS AFTERMNOOWN...30UTH WIND3 15 T2 £25 ENOT3. AL CHANCE OF
SHOWERS AND THUNDERSTORMI. WAVEI 3 TO 5 FEET.
LTONIGHT. . .30TTHWEST WINDS 10 To 20 ENOT3 BECOMING WEST 15 To

25 FNoT3 AFTER MIDMNIGHT. SHOWERS LIEELY AND A SLIGHT CHANCE OF
THUNDERSTORMS THROUGH MIDMNIGHT...THEWN A4 CHAWNCE OF ZIHOWERS AFTEER
MIDMNIGHT. WAVES 3UBSIDING TO 1 To 3 FEET...THEN EUILDING To 4 TO
7 FEET.

LFRIDAY. .. .WEST WIND3 15 TO 25 ENOT3 INCREAIING TO GALLEI To

35 ENoOT3 BY MID AFTERNOON. SHOWERS LIEKELY. WAWVES BUILDING Toa 9 ToO
1z FEET.

LFRIDAY NIGHT. .. .WORTHWEST GALES 45 FINOTS WITH 3TORM FORCE GUITS UPR T
55 ENoT3. SHOWERS LIEELY. WAVES BUILDING TO 17 TO 22 FEET.

» Continued the Gale
Warning at 415 pm
issuance.

» Started to mention
storm force gusts to
55 kt.

o Should we issue a storm
warning based on a few
gusts?



WFO Marquette Forecast Details -
GLF on the 3rd

343 LM EDT FRI 3EF 3 Z010

«o L ALE WAERNING IN EFFECT FROM &2 PM EDT THIS AFTERNOON THROUGH
LATE SATURDAY WNIGHT...

LEARLY THIS MOFNING...WEST WINDS 15 To 25 FENOTS. AL CHANCE OF
SHOWERS AND 4 SLIGHT CHANCE COF THUNDER3ITOEM3. WAWVEI Z To 4 FEET
BUILDING T 3 TO 5 FEET.

L TODAY. .. .WEST WINDS Z0 To 30 ENOT3 INCREA3IING TO GALES To

40 EMNOT3 BY MID AFTERNOCN. SHOWERS LIEELY. WAVES EBUILDING To

10 T 14 FEET.

L TONIGHT. .. .NCORTH GALE3 To 45 ENOT3 DIMINIZHING TO GALES To 40 ENOTS
AFTER MIDNIGHT. 3TOEM FORCE GU3TS TO 50 ENOTI ARE POSSIELE. SHOWEERS
LIEELY. WAVES EBUILDING To 15 To 20 FEET.

« No major changes to the forecast at the 348 am

issuance of the GLF.

 Shift change briefing at 8am suggested that we may need a
storm warning, although it would be close.




WFO Marquette Forecast Details -

GLF on the 3rd

10Z3 AM EDT FRI 3EP 3 Z010

« . FALE WARNING IN EFFECT FROM 2 PM EDT THIS AFTERMNOON THROUGH
LATE SATURDALY WNIGHT...

.REST OF TODAY...WE3T WIND3 Z0 ToO 30 ENOT3 BECOMING NORTHWEST

GALES TO 40 ENOT3. SHOWERS LIEELY. WAVES 4 TCO 7 FEET BUILDING TO 12
T2 17 FEET.

 TONIGHT. . .NORTH GALES To 45 ENOT3 DIMINI3HING TO GALE3 To 40 ENNOTS.
ATORM FORCE GU3T3 To 50 ENOT3 ARE PO3SIBELE. 3HOWERS LIEELY. WAVES
BEUILDING T 15 To 20 FEET.

q

406 PM EDT FEI 3EP 3 2010

No SR.W, but continued
storm gusts

ATORM FORCE GUIT3 ToO 50 FNOT3I.
TO 15 T2 20 FEET.

SHOWERS.

FEET.

.. FALE WAENING IN EFFECT THROUZH LATE 3JATURDAY NIGHT...

.LATE THIS AFTERNOON...NORTHWEST GALES TO 40 ENOTS...WITH L FEW

LTONIGHT. .. .NORTH GALEZ To 45 FNOT:...WITH L FEW 3ITORM FORCE GUITI To
50 FMNoT3 THIZ® EVENING. 3HOWERS LIKELY. WAVES BUILDING TO Z0 TO 25

WAVES 9 TO 12 FEET EUILDING

e

537 PM EDT FRI 3EP 3 2010

« Lo TORM WABNING IN EFFECT TUHNTIL £ AM EDT IATURDAY...
. L ZALE WABNING IN EFFECT FROM 2 AM EDT JIATURDAY THROUGH LATE
SATURDAY MNIGHT...

~

.LATE THIS AFTEFMNOOWN...NORTHWEST 3TORM FORCE WINDI To 30 ENOTI. IHOWERS.
WAVES 2 TO 12 FEET BUILDING TO 15 TO Z0 FEET.
LTONIGHT. . .NORTH STORM FORCE WIND3 To 50 ENOTS THIS EVENING. .. THEN

DIMINISHING TO 45 ENOT GALES COVERNIGHT. SHOWERS LIEELY. WAVES

/

After STDM4 gusted to
hurricane force...decided
to go with an SR.W

BUILDING TO 20 TO 25 FEET.

B




Decision Support prior to storm
issuance?

1. Collaborated with Environment Canada

Toronto

They opted to continue with Gales since winds on
the northern end of the lake were weaker

2. Called the Coast Guard Sault Ste Marie to
ensure that they broadcast the Storm
Warning

Ships heard this over their radios.

3. Several calls from ships directly discussing

the situation




What impact
with the cus



Added extra

detail to the
forecast

Gave some

timing and “real

time” reports.

iLE LATE THI?

Let mariners
know that “bad
stuff” was
coming quickly.

EVENING. ..

ENTERLAL
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Customer Feedback

» The “lakers” were aware of the strong wind
potential several days ahead of time.

» Although we did not issue a storm warning
initially, users were pleased with our
forecasts and service

- Mentioning storm force gusts in the forecast helped
raise situational awareness.

- As mentioned, many took refuge well before the
event.







Best Practices

» Detailed MWSs allowed for additional information
to be conveyed as the storm force winds
commenced.

» Direct communication with the USCG Sault Ste
Marine upon Storm Warning issuance likely
allowed for dangerous weather information to be
more rapidly conveyed to the ships

» Mention of storm force gusts (even without a
storm warning) prompted action by the ships.

» Direct communication with the ships before and
during the height of the storm likely was
important in their decision making process.




Local Recommendations

» Add further wave spectra detail in forecasts and
warning information.
> Graphical, MWW, GLF, NSH

» When upgrading to storm from a gale, do not
include the lower “headline”.

537 PM EDT FRI 3EP 3 2010

« Lo TORM WARNING IN EFFECT UNTIL £ AM EDT JATURDAY...

« oo ZALE WABNING IN EFFECT FROM 2 AM EDT 3JATURDAY THROUGH LATE
SATURDAY MNIGHT...

.LATE THIS AFTEFMNOOWN...NORTHWEST 3TORM FORCE WINDI To 30 ENOTI. IHOWERS.
WAVES 2 TO 12 FEET BUILDING TO 15 TO Z0 FEET.
LTONIGHT. . .NORTH STORM FORCE WIND3 To 50 ENOTS THIS EVENING. .. THEN

DIMINISHING TO 45 ENOT GALES COVERNIGHT. SHOWERS LIEELY. WAVES
BUILDING T 20 TO 25 FEET.

» Even when a storm warning is issued, issue

frequent updates to the MWW or even issue MWSs
Qighlight the threats.






